Elevations in this report are referenced to mean sea level.
Specific conductance is given in microsiemens per centimeter (|iS/cm) at 25 degrees Celsius. Microsiemens per centimeter is numerically equivalent to micromhos per centimeter.
INTRODUCTION
The Waiohinu exploratory well was the first of three deep exploratory wells drilled on the island of Hawaii between August 1994 and April 1995. These wells were drilled by the U.S. Geological Survey (USGS) as part of a program of exploratory/monitor well drilling carried out in cooperation with the County of Kauai Department of Water, the County of Hawaii Department of Water Supply, and the City and County of Honolulu Board of Water Supply. The program, begun in 1993, is designed to provide hydrologic and geologic information for aquifers in each of the island counties. This information is vital to the understanding of the ground-water systems on each island and for estimating the amount of available ground water.
In addition to providing needed hydrogeologic information, the exploratory wells completed under this program will be used as long-term monitoring wells to provide data and information for the management, protection, and preservation of the ground-water resources. The rotation of the drilling rig between islands and the duration of drilling on each island are determined by the three county water managers. Drilling sites are prioritized and selected jointly by the county water departments and the USGS.
The purpose of the Waiohinu exploratory well was to provide information on the little known ground-water resources of the western part of the Kau District ( fig. 1 ), which is an area that often has water shortage during times of low rainfall. The well was drilled on County of Hawaii property at an elevation of 1,300 ft above sea level, and about 2,500 ft northwest of the community of Waiohinu ( fig. 2 ). Water was encountered at a depth of 284 ft below land surface (1,016 ft above mean sea level) and remained at that level for the duration of the drilling. The extent of this high-level water body and the nature of the impounding structures are not known.
This report presents geohydrologic, aquifer-test, and water-quality data, and the construction details of the well. 19°03' for allowing the USGS to enter and cross their property to provide access to the drilling site.
Setting
The Waiohinu exploratory well (State well number 8-0437-01) is located at the Hawaii County Department of Water Supply storage tank just northeast of the community of Waiohinu on the southern slope of Mauna Loa Volcano in the southwestern part of the Kau District of the island of Hawaii ( fig. 2) . The Kau District is the largest of the island of Hawaii's nine districts and has a land area of almost 625,000 acres. Elevations within the District range from sea level to 13,700 ft at the summit of Mauna Loa. Average annual rainfall within the District ranges from about 20 in. at the coast near South Point (Ka Lae) to more than 125 in. at the 3,000 ft elevation between Waiohinu and Pahala and about 100 in. at the summit of Kilauea Volcano.
The Kau District consists of rocks from Mauna Loa Volcano which include lava flows and pyroclastic deposits of three volcanic series and rocks from Kilauea Volcano, which consist of lavas and pryoclastics of two volcanic series ( fig. 3 ). The lavas of the Kau Basalt, which make up most of the District, are highly permeable (Stearns and Macdonald, 1946) , and no streams within the Kau District reach the sea except after periods of intense rainfall (Davis and Yamanaga, 1966) .
GROUND-WATER OCCURRENCE
The occurrence of ground water in the Kau District is described in detail by Stearns and Clark (1930) , Stearns and Macdonald (1946) , and Davis and Yamanaga (1966 and 1973) . The following is a generalized summary from these works for that part of the District formed from rocks from Mauna Loa Volcano.
Within the Kau District, ground water is found as basal water, which is a roughly lens-shaped body of freshwater near sea level floating on seawater, and as high-level ground water, which may be impounded by volcanic dikes or other structures or perched on lowpermeability geologic units such as volcanic ash. Recharge to the basal ground-water body is from direct infiltration of rainfall on the permeable land surface, from subsurface discharge of high-level ground-water bodies, and from infiltration of water flowing over permeable rock in stream channels. Recharge to the highlevel ground-water body is from direct infiltration of rainfall. Discharge from the basal water body is from springs and seeps visible at the coast or discharging below sea level offshore. Evidence of substantial ground-water flow at the coast is provided by the large discharge at Ninole and Kawaa Springs (fig. 4) . Average discharge from these springs is estimated to range between 30 to 50 Mgal/d.
Chloride-ion concentration is about 100 mg/L at Kawaa Springs and ranges between 300 to 400 mg/L at Ninole Springs. Along the coast southwestward from Honuapo to Ka Lae, the visible ground-water discharge decreases and the salinity of the water increases. A dug well near the shore of Waikapuna Bay yielded water with a chloride-ion concentration of about 2,000 mg/L, and at a dug well near Waipouli the chloride-ion concentration was about 1,800 mg/L. Dug wells and a spring at Kaalualu yielded water with a chloride-ion concentration between 2,000 and 3,000 mg/L. Highlevel ground water is manifested by the occurrence of springs and seeps primarily between Pahala and Waiohinu at elevations between 2,000 and 5,000 ft. The springs are perched in lava flows by intercalated ash beds. The larger springs were developed by horizontal tunneling along the ash layers during the period 1921-30 to provide water for sugarcane fluming from upland fields to the sugar mill at Honuapo. The perched water bodies are irregular and discontinuous because of great variations in the permeability and thickness of the ash layers and the discharge from the development tunnels fluctuates with rainfall. Evidence of a high-level body of ground water was discovered in 1946 when a shaft (8-1128-01) designed to develop basal water encountered water at 228 ft above sea level near Pahala. Subsequently the Hawaii County Department of Water Supply drilled an exploratory well (8-1229-01) near Pahala that encountered water standing 384 ft above sea level.
Most recently, the Waiohinu exploratory well encountered high-level ground water standing at 1,016 ft above sea level. The extent of both of these high-level ground-water bodies and the nature of the impounding structures is not known. A summary of drilled wells in the Kau District compiled from existing records is shown in table 1. 
DRILLING, CONSTRUCTION, CALIPER-LOG, GEOLOGIC-LOG, AQUIFER-TEST, AND WATER-QUALITY DATA FOR WAIOHINU EXPLORATORY WELL (STATE WELL NUMBER 8-0437-01)
The Waiohinu exploratory well was drilled using an air-rotary system with a mixture of air, water, foam, and polymer employed as the drilling fluid to aid in stabilizing the borehole and to remove drill cuttings and water. Samples of drill cuttings were obtained at 5-ft intervals except at those depths where drilling-fluid circulation was lost. Drilling began on September 21,1994 and was completed on October 23, 1994. A 12-1/4 in. hole was drilled to a depth of 20 ft and an 8-in. insidediameter steel casing was grouted in place. The remainder of the hole was drilled with a 6-3/4 in. tricone tungsten carbide bit. Well-construction data are provided in table 2 and construction details are shown in figure 5.
Drilling was halted on September 26, 1994 at a depth of 452 ft to evaluate the water in the hole. A depth-to-water measurement indicated water standing at 284.82 ft below the top of casing. Bailed samples were obtained and drilling was halted to conduct an aquifer test. A 4-day aquifer test was done and drilling resumed from 452 ft. The well was drilled to a total depth of 1,000 ft at which point the air compressor on the drill rig could no longer unload the hole. The depth to water remained at about 284 ft below the top of the casing during the drilling.
A caliper log ( fig. 6 ) was made after reaching the final depth of 1,000 ft. The well was cased with 4-in. inside-diameter, threaded, flush jointed, steel casing. Slotted casing was installed below a depth of 240 ft. The total length of casing installed was 972 ft as 28 ft of hole was lost because of caving. A cement basket was installed and a grout seal was placed between the 4-in. steel casing and the wall of the drill hole from a depth of 243 ft to the surface. Construction details of the Waiohinu exploratory well are given in table 2. Sample description medium-gray dense basalt no sample red-brown clinker with few dark-gray dense basalt pieces medium-gray dense basalt with some red-brown clinker medium-gray dense basalt medium-gray dense basalt medium-gray dense basalt with clinker gray dense basalt with red-brown clinker gray dense basalt with red-brown clinker gray dense basalt with red-brown clinker gray dense basalt gray dense basalt with red-brown clinker gray dense basalt with red-brown clinker gray dense basalt with red-brown vesicular basalt dark to medium-gray dense basalt with red-brown weathered vesicular basalt dark to medium-gray dense basalt with red-brown weathered vesicular basalt dark to medium-gray dense basalt with red-brown weathered vesicular basalt weathered to slightly weathered red-brown vesicular basalt weathered to slightly weathered red-brown vesicular basalt weathered to slightly weathered red-brown vesicular basalt weathered to slightly weathered red-brown vesicular basalt weathered to slightly weathered red-brown vesicular basalt slightly to moderately weathered, unconsolidated red-brown ash and lapilli Depth to water Table 5 . Aquifer-test data for Waiohinu exploratory well, State well number 8-0437-01, island of Hawaii-Continued [Aquifer test began at 1600 hours on October 9,1994 and terminated at 1200 hours on October 13, 1994 
